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Data Collection

Most large organisations now use
the online environment as a
source for collecting and sharing

data.
Examples include personal details

or preferences, taking orders or
providing credit card details.

I data, eg. Incorrect email address

Direct data collection

Organisations now rely on the
customers to enter data directly
to the organisation’s database via

a website.

This has a number of benefits for
both the customer and the
organisation.

Problems with input of incorrect

Why organisations collect data
online?
Efficiency benefits:

» No double handling because direct data
entry by customer (less staff required to
enter data).

» Data can be prepopulated.
» Access at all hours.
» Instant, no post delay or phone queues

i Also Expanded market base

Why organisations collect data
online?
Effectiveness benefits:

» Greater accuracy (no transcription errors or
misread handwriting).

» Use of electronic validation (range checks, use
of mandatory fields).

» Access to global markets.
» Marketing opportunities

» Provision of ongoing services (eg: emailed
reminders or tracking of orders & transit).

Why customers supply data
online?
» Convenience, eg. Housebound, time poor,
individual preferences
» Variety of choice; global, compare prices, etc

+ Reduces costs to consumer; no need to travel,
free delivery

» Able to give feedback & opinions
» To exchange information, forums, wikis, blogs

» Immediate
» anonymity

Techniques used by organisations
to acquire data online

Online data acquisition

- Data acquisition software; To design appropriate user experiences o encourage
users to Interact with the system with ease by providing an Interface that is both
usable and accessible,

As users come from a variety of backgrounds so the design of

the forms is vital.

Appropriate user interface.
Confirmation and acknowledgement Is critical (eg: email message).

Web forum
Oniine chat
Multiple forms of contact, FAQ, email, phone
suide downloads
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+ Accessing an online database, intranet or extranet
»

»

»




User flow diagrams
» A useful way to depict how a user

will interact with a data collection
tool.

» Shows the steps a user will use to
complete a transaction.

» Allows for multiple entry points
(website, search engine, online ad
etc.).

» See page 11 for examples.

User flow diagrams

=

Techniques for efficient &
effective data collection

» Break large sets of questions into separate
screens. Use clear labels.

» Use validation techniques.

» Use appropriate field types including check
boxes, dropdown menus, input masks etc.)

+ Be mobile friendly.
+ Be user friendly.
opulate data

Data acquisition software

» PHP is a scripting language that creates
dynamic webpage content. The webpage
server accesses the database of information
and searches for the information requested
by the user. The user is in control of the
info viewed per the request they provide -
Google maps).

» ASP is also used to make webpages
dynamic, primarily on the server side

(Programs such as JavaScript are used on

Data acquisition software

» Back-end tools which gives statistics
on who has visited a site and what
information they accessed

» Cookies are small files which give data
about the user to the website provider.
They are sent to a computer hard drive
that accesses a website. When the
website is re~visited the browser will
retrieve these details. They can be used
as spyware to track people which can

1 0 security issues.

Protection of Rights

Most of the data collected by
organisations needs to be kept secure.

This is for a variety of reasons including:
» Competitive advantage.

» Damage or loss of data vital to
functioning of organisation.

» To maintain public’s confidence
v Privacy legislation.




Strategies to protect rights

Guidelines can be put in place by
organisations to enhance the protection of
the information including:

» Security protocols (eg: TLS, SSL & HTTPS)
- Protects data in transit

> File encryption

= Automatic timeout of idle connections

: Using Captcha to deter robotic logins

< Login using usernames & passwords

Strategies to protect rights
Guidelines can be put in place by
organisations to enhance the protection of
the information including:

v Privacy policies - should be displayed on
website by law

= Contacts link for people to use in case their
rights have not been protected

» Shipping and returns policy - outlines to
the customer how to return items







Design Principles

These are accepted characteristics that
contribute to the appearance and functionality
of solutions.

The objective of following these principles is to
maximise the user experience through
enhancing the efficiency and effectiveness of
the information product being created.

Appearance
This refers to how the solution looks. Key
principles include:

* Alignment
* Repetition
¢ Contrast

= Space

* Balance

Alignment
Refers to how we position objects in terms of
creating a line for the eye to follow.

Examples include:

 Justifying text (usually left aligned).

* Aligning objects vertically and horizontally.
« See example on page 17 (Figure 1.22)

Repetition
Used to unite all the elements of a product be
repeating patterns, textures and page elements.

Examples include:

« Using bullets to make a list.

* Making objects similar.

= Use symbols and links consistently.

Contrast
By placing objects dissimilar to each other beside
each other they will stand out more.

Examples include:
« Light coloured background, dark text.
+ Title banner contrasts with body of page.

Space
We can use space to separate on-screen objects. It
allows them to stand out more with space around
them.

Examples include:

+ Use of “white space” to separate and group
objects.

* Don’t overlap or overcrowd.




Balance
Trying to get balance over the whole page
(screen).

Examples include:

+ Symmetrical balance where objects are spread
evenly over vertical and horizontal axis.

» Asymmetrical balance can also be achieved
using objects of various weightings. See page
17 (Figure 1.23).

Functionality
This refers to how the solution works. Key
principles include:

+ Useability
« Flexibility and ease of use

e Accessibility

Useability

Refers to the solutions ability to be used and its
availability to a user.

Examples include:

« Maximum compatibility with a wide range
of devices.

« Provides feedback to the user.

 Support for recovery — robustness. Allows
users to move back to change items.

Flexibility & ease of use

A solution should be as user friendly as
possible for the widest audience possible.

Examples include:

+ Allowing users some control over how they
interact with the solution or how the data is
presented (customisation).

+ Making it easy for the user to understand
how to perform tasks (intuitive).

Accessibility

The system is open to the widest range of users,
including different locations, cultures, abilities
and genders. Examples include:

» Ability to easily access the information.
+ Simple and intuitive navigation.

« Allow for people with disabilities.

« Option to use different languages.

« (Clear instructions.




Databases

A common software application used to
develop information solutions is known as a
database.

These applications are used to manage all
types of data as they allow easy storing and
manipulation.

A well known brand name database is
Microsoft Access. We will be using this to
create a solution for SAC 1.

Datatypes

Fields in databases hold specific type of data to
ensure consistency in each field and assists validation

1 Text (string)
Mix of characters, alphanumeric, limit of 255
Names, etc, postcodes & telephone nos. text b/c
they may contain spaces

Data types

» 2 Numeric - integer, floating point

< Used when undertaking calculations

> Integer, whole number, including negative nos;
can’t hold fractional parts; little storage needed

= Decimal numbers, eg. dealing with financial
transactions or percentages, floating point data
type is used; currency data is a special type of
floating point

Data types

+ 3 Date
° A variation of a numeric data type
= Calculations can be performed on dates
» 4 Character
= A text field only accepting a single alphanumeric
character
+ 5 Boolean
= Used when data to be entered falls into one of two
categories; very efficient storage
= Usually True/False; Yes/NO OR On/Off

-

Structure of Databases

The common style of a database is to store data
in tables consisting of rows and columns,

Each column is known as a field and each row
contains a different record.

A simple example of a database is a phonebook.
Fields include name, address and phone number,
while each individual’s details are a record.

Structure of databases

All databases are made up of data that is
structured in a certain way.

+ A field is a collection of characters that
relates to a certain category.

e Arecord is a collection of fields that
relate to one entity. Each record needs a
unique identifier (primary key).

table is a collection of related records.




Structure of databases

The schools/student database wouldibe made
up of the folloying components:

Student Year | House
Name Level |

Jed Prince y Browne

The schoolsistitdeniftlatabasedvo:
up of thefollowing components:

Student Year |House Gender, |
Name Level

Bill Stokes |11 | Merylees |Bemale [~ Record

Database Layouts

As table is designed to store data rather than enter
or present data, Access uses other objects to
perform these roles.

Forms: this allows the data to be entered in an
efficient and effective manner. Its prime focus is
to enter data quickly and to validate the data for
accuracy.

Query: used when the user wants to select a set
of data.

Database Layouts (continued)

As table is designed to store data rather than enter
or present data, Access uses other objects to
perform these roles.

Reports: this focuses on how the information is
presented to the user. The emphasis is on
effectiveness. A report often results from a query.

Macros: allow a set of predetermined tasks to be
run (eg: run a query and print a report).

.

Structured Query Language (SQL)

Modern database systems use SQL (pronounced
see kwel) to standardise how data is managed.

When creating a query in Access, the application
uses SQL in the background to program the
query, although the user may not be aware of this.

SQL has the advantage of being the standard for
many database applications and therefore allows
compatibility between different software.




Types of Databases

« Flat file: are simple style databases containing
records and fields. The tables are not
interlinked. This generally allows simple
manipulation of data.

* Relational: this allows relationships between
data in different tables to be stored. For this to
occur both tables need to contain a common
field. This allows a much more complex
manipulation of data as well as reducing the

ount of redundant (duplicate) data.

Databases - Flat File Vs Relational Database
Name Department Boss Phone
Smith Sales Britney Lurgi 0123 456
Jones Sales Britney Lurgi 08123 456
Lennon Sales Britney Lurgi 9123 456
Sade Transport Tom Brick BB76 543
Masoch Transporl Tom Brick 0876 543
+ No unnecessary data repetition
+ Department info easily modified
in one operation.
Smith Sales
Jenes Sales
Lennon Sales.
Transport Sales Britney Lurgi 6123 456
ransport Transport Tom Brick 0876 543

Types of Relationships, connection
between data

» One-to-one relationship:
Eg. Airline’s passenger details:

1

Each passenger has only one seat

and each seat can be assigned to
A record?ﬁ'gr?g TR lss? BdRhiected to only one record in a
d table.

Types of Relationships, connection
between data

» One-to-many relationship:
» Eg. customer details & job quotation:

The one supplier can provide MANY products, but each product
comes

from ONE supplier.

Also, eg. several workers share single telephone extensions;

. each extension record is related to several employee’'s records.
"

Types of Relationships, connection
between data

» many-to-many relationship:
» Eg. Student details and subjects tables:

Each student studies many subjects and each subject
has many students

ERD

< Used to establish the
interrelationships between different
data elements.

< An entity is a single person, place or i
thing about which data can be (i S
stored

< The characteristics, elements of PR e
data or attributes for each identity
need to be determined e B

< Then relationships need to be - T
determined: P
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Normalisation

Raw Data

Toumament Winners
Tournament Year’ Wmner W‘nner Date of Blrth

i

Indlana Inwtatlonai ,1998 AI Fredrlcksnn 21 July 1975 |

I

Cleveiand Open 1999 Bob Albertson -28 September 1968 f
Des Momes Masters 1999 Al Frednckson 21 July 1975

Indiana fnwtat!onal 1999 Chip Masterson 14 March 1977 |




Chip Masterton 14/03/1977 Indiana Invitational 1999
Al Fredrickson 21/07/1975 Indiana Invitational 1998
Bob Albertson 28/09/1968 Cleveland Open 1999
Al Fredrickson 21/07/1975 Des Moines Masters 1999

 Data broken up into separate fields
» Date of birth converted into proper format

Tournament Winners
Player Code [First Name [Last Name _[Tournament | Year |

1 Chip Masterton  Indiana Invitational 1999
2 Al Fredrickson Indiana Invitational 1998
3 Boh Albertson Cleveland Open 1999
2 Al Fredrickson Des Moines Masters 1999

Player Phone Numbers

Player Code _[first Name JlastName ] __pos__|
1 .

Chip Masterton 14/03/1977
2 Al Fredrickson 21/07/1975
3 Bob Albertson 28/09/1968

e Data grouped but ...
* Data is still repeated

29/12/2016



3NF

Tournaments
TournamentCode [Tournament | :
1 Indiana Invitational Tournament Winners
. Slover I war Plaver Code
3 Des Moines Masters 1 1 1099
2 1 1998
2 3 1999
3 2 1999

Players

D08

Player Code |Fi-st Name

1 Chip Masterton 14/03/1977
2 Al Fredrickson 21/07/1975
3 Bob Albertson 28/09/1968

e Data grouped meaningfully - Tournaments, Players, Winners
* No repeating data

e Codes used to link tables

e Relationships created

Normalise this data

Bounces Online Books

Tom Jones 56 Latrobe Street,Melbourne, VIC3000 The Girl in the Hornet's Nest $24.95 08/03/2011 1 $24.95
Tom Jones 65 Latrobe Street,Melbourne, VIC 3000 Curiosity Killed the Cat 514,95 08/03/2011 1 $14.95
Mary Small 236 Smith Street, Collingwood VIC 3002 Lord of the Necklaces $18.95 10/03/2011 2 $37.90
Mary Small 237 Smith Street, Collingwood VIC 3002 The Girl in the Hornet's Nest $24.95 10/03/2011 1 $24.95
Fred Blogs 45 High Street, Sydney, NSW, 2000 The Hobby $13.95 12/03/2011 2 $27.90
Fred Blogs 45 High Street, Sydney, NSW, 2000 Lord of the Neckiaces 524.95 12/03/2011 1 $24.95
Fred Blogs 45 High Street, Newcastle, NSW, 2000  The Girl in the Hornet's Nest $24.95 12/03/2011 1 $24.95

29/12/2016



First stage - INF

First Last Addre Date of
Name Name  Addressl 552 Suburb State Postcode Book purchased Item Cost  purchase Quantity Total Cost
56 Latrobe The Girl in the
Tom Jones  Street Melbourne VIC 3000Hornet's Nest $24.95 08/03/2011 1 524,95
65 Latrobe Curiosity Killed the
Tom lones  Street Melbourne VIC 3000Cat $14.95 08/03/2011 1 $14.,95
236 Smith
Mary Small  Street Collingwood VIC 3002Lord of the Necklaces $18.95 10/03/2011 2 $37.90
236 Smith The Girl in the
Mary Small  Street Collingwood VIC 3002Hornet's Nest $24.95 10/03/2011 1 $24.95
Fred Blogs 45 High Street Sydney NSW 2000The Hobby $13.95 12/03/2011 2 $27.90
Fred Blogs 45 High Street Sydney NSW 2000Lord of the Necklaces $24.95 12/03/2011 1 $24.95
The Girl in the
Fred Blogs 45 High Street Sydney NSW 2000Hornet’s Nest $24.95 12/03/2011 1 $24.95
Customer table
First
CustomerCode Name  Last NameAddressl Address2 Suburb State  Postcode
56 Latrobe
116 Tom Jones Street Melbourne VIC 3000
457 Mary Small 236 Smith Street Collingwood VIC 3002
Fred Blogs 45 High Street Sydney NSW 2000
Books Purchased table
The Girl in the Hornet's
116 Nest $24.95 08/03/2011 1 $24.95
116 Curiosity Killed the Cat $14.95 08/03/2011 $14.95
457 Lord of the Necklaces $18.95 10/03/2011 2 $37.90
The Girl in the Hornet's
457 Nest $24.95 10/03/2011 1 $24.95
890 The Hobby $13.95 12/03/2011 2 $27.90
890 Lord of the Necklaces $24.95 12/03/2011 1 $24.95
The Girl in the Hornet's
890 Nest $24.95 12/03/2011 1 $24.95
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Third Stage - 3NF

Customer Table

$24.95
$14.95
$37.90
$24.95
$27.95
$28.95
824,95

First
CustomerCode Name  Last Name Addressl Address2 Suburb State  Postcode
116 Tem Jones 56 Latrobe Street Melbourne VIC 3000
457 Small 236 Smith Street Collingwood ~ VIC 3002
890 45 High Street Sydney NSW 2000
Purchases Table
ustorerCagde | BookCode !Date of purchase | Guantity | Total
116 1 08/03/2011 1
15 08/03/2011 1
36 10/03/2011 2
1 10/03/2011 1
4 12/03/2011 2
36 12/03/2011 1
1 12/03/2011 1
Books
Table
BookCodi ook Name Genre Item Cost
1 The Girl in the Hornet's Nest  Murder Mystery $24.95
15 Curiosity Killed the Cat Romance 5$14.95
36 Lord of the Necklaces Fantasy $18.95
4 The Hobby Fantasy $13.95

29/12/2016
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DETERMINING A What is RDBMS 2
RDBMS STRUCTURE - The acronym "ROBMS" stands

(Data Normalisation) Relationship Database M -

p Y
+ which is the full technical name for a Database.

When we have tar too much data fo handlein a
Spreadsheet, we needfo use a Database,

/ Eg. Online Shon. School Information, Car
Registrations, Police Crimes, Medicare, Taxes, etc.

+ Database has Tables containing Fields
= Book has Chapters containing Pages
¥ » USB Stick or SD card has Folders containing Files
Informatics + Chest of Drawers has separate sock drawer, shirls
drawer, ete i
= Astack of Unit 3 ond 4 folders has topics for Y12
subjects,

Planning a Database Planning a Database

* Designing a database is a lot like gefting your

room organised, so that you can find things

» Creafing a database tokes some thought. easily, and add new things to the right location.

We must first plan the structure, get it nght,
then start enfering the data.

« Itis a bit like building a house —you don't
want to have to tear down a half built
house, because you got the foundations
and Frame wrong, and now it is all "wonky".

» So before we get fo the input of data
stage, (Development Stage of the PSM) we
need to make sure that we gef the
structure and design os close to perfect as
possible.

What is RDBMS Structure 2

* An Online Auction Site, like a simplified eBay, needs many different

What is RDBMS Structure 2

* Once we have identified that a relational

database is required fo solve a problem, we et
need to estcbl?sh how to break Bp the data that Tablesin its l.)chbuss. The T?ble sefup needs to be well designed.
wiﬂﬂbe supplied by the client into fields and * We cannot just make up a big spreadsheet for each Customerl
tables. .

= |tis exiremely important to plan this carefully in
order fo mm}misg?fge efﬁc@ncy ofa reluﬁo¥1al

database structure.,

« Once the fields and tables have been decided
upon, the next step willbe to apply the table
Nomnalisation Rules to ensure that there are no

i€l af are nof needed, or unnecessarily
duplicated, and that the “integrity” .
{organisation and accuracy) of the data is
maintained.
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What is Table Normalisationg

» Nommalising the tables will need fo occur
affer you breakdown the relevant data into
fields and tables.

It also relates to organising the datain a
relational dotabase so that : -

— Data repeiition is minimised

— Data access is maximised
- The normalisation rules are intended to give

ou as the designer of the database, a fool
¥o ensure that data integrity is maintained.

+ Data Integrity ensures that all data in a
database is complete, and is sufficiently
broken down o avoid duplicafion and
repeats.

Why Normalise®

+ Removing data repetition saves lots of
storage space, speeds up data access and
reduces emors.

+ Changes need only be made in one place
rather than in many places. (Eg. Change
Address only in Student Table, not alsoin
Fees Table, and Reports Table).

« More powerful data access is possible
when fields are broken down properly.
LEg. Address has Street, Suburb and

ostcode as separate fields)

Eg. Find what Posfcodes have your biggest EESsm
customers for business location and/or
advertising and marketing purposes.

Why Normalise2

- Allows more information to be easily Stored and Reported
- Allows users to get all sorfs of Information out of the stored data
i.e. How many products did we sell each month?

-t . . first normal form (1NF) to the sixth
f“mpam o Rk Hetith by Coloaoties normal form [6NII). Although only the
2 first three are used for the majority ©
nessyamna ot S O e databases.
oy ws| pooml m| s * Ifyou have planned your database
lovases | ]| wemz| | smer) well, it will automatically comply with
tamiece 0| SOTIM] L BOE0 the normalisation rules.
Dary Noacay sn|  sopmsn FARE ] 3 .
[— o] _omal ] weae « The rules are actual guidelines (not
eamany w| wmu| u| smus laws) for the actual structuring of
ncare z| pami;  wl wmm database tables and fields.
Sewiood &9 1G5 o A2z
Totsd My FIKIELIE AT | LSRG

The 6 "Normal" Forms ﬁ 5 ﬁ ﬁﬁi

- There are 6 normal forms and each
rule s applied successively from the

Getfing to Third Normal Form

« REMEMBER - 1% and 29
normal forms are stages/steps
to achieving the objectfive,
which is 3™ normal form.

=
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« First Normal Form (1NF) — fields split up
properly into individual compenent parts

» Second Normal Form (2NF) — first stage of
breaking up the data into meaningful
groupings called tables, (Everything in a
Table is relevant for that Table)

= Third Normal Form {3NF) — data
completely broken up into fables
and linked by ID Codes / Keys

The Normal Forms
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TNF - First Normal Form

= The TNF guidelines are basically

common sense.
1. Eliminate duplicate data where
possible

2. Break up fields so only one data
item is in each field ‘

3. Convert data into corect format

4. Start to organise the data into
meaningful groupings

Your turn... atfempt to repair this table using TNF

CustomerID

1. Eiminate duplicate data where possible

2. Break up fields so only one dataitem is in each field
3. Convert data inte comect format

4. Star to organise the data info meaningful groupings

Repaired using 1NF rules

Customer|D FirstName LastName PhoneNbr,

[0 S e S SR SRS el

This table now allows customers to
be sorted and searched by first
name and/or sumame separately.
+ Also, the names can be used
individudlly, like "Dear Fred"
instead of "Dear Fred Smith"

e

Your Turn: Repair This using 1NF rules

CuslormeriD Address
R T e

1. Eliminate duplicate data where possible

2. Break up fields so only one data item is in each field
3. Convert datainto comect fomat

4. Start to organise the data into mearingful groupings

+ Hint:

+ An address like "3 Fred St, Sale, 3586"
has 3 pieces of data: street address,
town, and postcode.

Repaired!

Customer,  Street Suburb Posicode

et o |
o £

» Now each field can be searched & sorted
and used individually (e.g. addressing
envelopes, or finding the suburbs most
customers live in for an upcoming
Marketing Campaign)

Your Turn: Repair This using TNF rules

Studont Tanie
Sudent Age ubjc
Aam * Bualogy, Mahs
ax u B3
samn 5] g

1. Eiminate duplicale dota where possible

2. Break up fields so only one data ifem is in each field
3. Convert data into comect format

4. Siari to organise the data into meaningful groupings

» Nofe:

+ Itis okay for Maths to be duplicated, as
several different students are studying it.




3/02/2016

Repaired!

10 First Normal Fofm, any fow must not 53w a column ;1 which mote Lhan ane vatue b saved, Bxe s¢parled
1aws.

wih commas., than thal. we Musl $eparate p
STaene Tabls foliowing THF will e :

Student Age Subject
Adam 15 Buokgy
Agam 15 Haths
Arex " Maths,
7 Haws

Suan

We need to store each subject for a
particular student as a separate record,
not all bunched up in one column as
muitiple items.

Are these Tables in INF 2

1.  Eliminate duplicate data where possible —
2. Breok up fields so only one data item is in each field
3. Converi datainto corect format

4. Start to orgonise the data inte meaningful groupings

S [ - R - | Y PR
lamsmz i

T R | - £ | —’mi" |

[rea 16815 Sma oozt 110 [fave 13y

ANSWERS: Are these Tables in INF 2

1. Table 1: Not in INF because “Full Name" is duplicate data

2. Table 2isin 1NF {No Duplicates, Dota fems broken down ok)

3, Table 3 Is Notin INF - Duplicate Colour Fields all named the same
4. Table 4 isin INF (No Duplicates, Data ifems broken down ok

2NF — Second Normal Form

Achieving 2NF means 1NF has

already been achieved

« Each normal form builds on the
previous forms

« Removes more duplicate data,

and moves this data to other

tables.

Deals with design problems that

could threaten data integrity.

2NF — Second Normal Form

« Remove subsets of data that apply to
multiple rows of a table and places
them in separate fables.

« Creates relationships between these
new tables and their predecessors
using unique keys.

- Look at Tables 1.4 to 1.9 of your
textbook which shows how 2NF has
been used fo create separate tables,
where everything in each table is fully
dependant on the Primary Key

2NF - Second Normal Form

Here is our previous 1NF Table:

Studant Tatle foliowing TNF will be ¢

Swdam Age Subjact
Bwology
ttams

Ak l . rinhs

Stuat g Haths

This Table is NOT in Second Nomal Form
The Problem here is that we store a sfudent's
Age many times, by putting it in with each
subject they do. (Eg. Adam who s 15 years old)
What we really need is to have a Separate
Table fo store Age.
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2NF Repaired!

New Stwdenl Tablo loSovwing IXF willbr &

E¥yg
3

>

@

[

=

a

o

o

e Sapjret Tabi irtrodused fof SKF sl e -

RS
g
2
g
&

BEdy

= We now have two separate tables where data items
are not unnecessarily duplicated for any Student.

2NF - Second Normal Form

Here is a Table About Concerts:

e
The table above is using both the venue and artist as e compound primary key.

Itis in this siluation that the extra rule for second normal form comes in handy. The nile states

+ Non-key attributes must depend on every part of the primary key

This Table is NOT in Second Nomal Form
The Problem here is that the "Style" of the
Performer is not totally relevant to how many
aeople attended cmd how many § were made,
hat we really need Is o have a Separate Table
to store Styles.

2NF Repaired!

CONCERT
Notin —_mﬁ—
2NF! @

This lable needs lo be spli so thal non-dependen! aftributes are removed and enly stored once.

In this case a 'slyle’ tabla s formed that has Arlist as the simple primary key

CONCERT s s

Concert W_—r__mnﬁ—l—‘

Table EE y o ]
sm‘ o % i >

Style * ey

Table == == )

Now the rule for 2NF is being met by both tables - every non-kay aftibule is depending an the
complete primary key. Thera is no redundant data.

2NF - Second Normal Form

2NF not related items duplication can
be fncky as shown in fhls wdea

https://www.youtube.com/watch2v=8PwomfwMMyQ

3NF — Third Normal Form

Third normal form (3NF) goes one step further:

« Uses ID codes and Number IDs to minimize
the amount of storage

» Uses these codes as links to other tables so
we can find any information we need

+ Sets up relationships between tables

* In each table we must have fields that are
only dependant on the primary key

= Also separotes data into reference and
transaction data.

Normalise this data using the rules 1NF, 2NF & 3NF




First stage - INF

3/02/2016

Second Stage - 2NF

The 1NF Data Is about Customers and Books Purchased.
It needsto be broken into two tabies:

Customer Delalls and Books Purchased.

There are also other preblems such as customers
having identical names.

1. Customer Detalls Table ~ Iniroduce an ID Number Code
{3NF concept) fo deal with Duplicate Customer names.

b e T PE TR T TR e O R L YRR T
FEaT A e e St P g
K. Jom - e ME |
oo o |lones. ‘»'E.%nelbmm_' =l
oy ol spicsi
o [
890 ' |Biogs

Second Stage — 2NF

2. Books Purchased Table

Third Stage - 3NF

3,

A

R L
3 TSN

Note that we do not e x AlosTotal |

store the Total because
it can be calculated
as needed by looking
up the Price in the
Beoks Table.

Benefits of Normalisation

1. The database does not have redundant data,
it is smaller in size so less money needs {o be
spent on storage

2. Because there Is less data to search through, it
is much faster to run a query on the data

3. Because there is no data duplication there is
better data integrity and less risk of mistakes.

4. Because there is no data duplication there is
less chance of incomreclly storing two or more
different copies of the data

5 A chaﬂ?e or Update can be made which can
then insfantly be cascaded across to any
related records.

Problems with Normalisation

1. Youneed to be careful with trying to make data
atomic. Just because you can split some types of
daota further, it isn't always necessarily the comrect
thing to do.

- Far example. telephone number might contain the area
code "03" followed by the number 03 $7026580. It
wouldn't be sensible to separate oul these two items,

You can end up with many more tables to decl with
thanin an un-normalised database.

The mare tables and the more complex the
database, the slower queries can be to run

It is necessary 1o assign more relationships o
interact with the lorger numbers of tables

With more tables, setling up queries can become
more complex

LA S

'?f@_ e
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Glossary Terms to Know

Exam Knowledge

» Table * Key field, prima .
. Field kg,yr: mm?, ﬁe[dly = Students are required to be able to
1elas + Foreign key answer the following questions: -
* Records + Relational : .
* Fieldtypes - * Fiat-file L=l ct’h‘J kzjl'rf}fegmy' between all 3 f
5 4 L lain 1he T
including . Relationships dglai s ditference betwes ol 3 forms
Boolean — 11 3. Explain why nomrmalisation is important?
» Validation - I:'many 4. Name the 3 different forms of relationships@
_ - 5. Describe what is a primary key and how is it
rei?s?;ar;lp’ve, ey different to a foreig% keyg 5 i
existence in \ L—i;_-! « Students are also required to normalise
fimited fist ilf’_’ t_(S J_% to 3NF using data provided.
i g
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Take the following table.

A Normalisation Example StudentlD is the primary key.

SadeatD | SeobentName | Addien HouseName | HomsColoe | Subpect | SubeetCont] Gande

[ 9289555 | Marr Cabon | T Ghode 5ers | Bob | Red | Engh 3 B
Mathe A
Info Tech B-

Isit INF?

Mark Kelly
McKinnon Secondary College

Vceit.com
Based on work by Robert Timmer-Arends

No. There are repeating groups (subject,

subjectcost, grade) Create new rows so each cell contains only

one value
5 SudendD | Smdentvam: | Addrar Frouseeme | HomeColr T | Subieeicort] Gude
SrdeoiD | Sedethass | Adds HovseName | HoweColoe | Sobeer [ SbmeiCost [ Gaade (19554537 | MarrTamoz [ 17 [Bos | Red £ B
T0354332% | Sarr Oetion | 12 Chases Sert | Beb s Bagih |39 S e g caw bric vl FE4 a
Madw | 530 A lafo Tesk | 5107 B~

Info Teca | siea B

Addmen HoweName | HovseCobr | Sub Sobiectoou | Gode
10 Chadk S=ees | Bol E ¥ [E

0 Chades S5eet | Boh Red TSl ) r

10 Chages Suees | Bob Red | Teso Tecs | 5160 BT

But now look - is the studentID primary
key still valid?

How can you make it INF?
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No — the studentID no longer uniquely

identifies each row So. We now have 1NF.

TodecdD | Smdeatvame | Addren HouteName | HouseColor | So5; SobieciCont | Gade SdelD | Sodentuame | 3 Hourexime | HouseColar] Subect | SubjectCost | Grade
Bob Hed ﬁf B Englh | 550 B

Address
193595528 | Marr Wamon | 10 Chades Sueer | Bob Red

9333, | Maer Tanon | 10 Ghsde Skees W 5% 550

19394532% | MarrWanon | 10 Chares Szeet | Bob Red Marhs §30 A 195543525 | Sarr W anion | 10Charks Steec | Bob AMaths [350 A

T5399352% | MamWazon | 10Chite Sueer | Bob Hed Tafo Tech | 5100 B (155935305 | Slerv W ation | 10 Chadet Swees | Bob Tofo Tech | 5100 )
=

e

i “

e, .

You now need to decla re studentID and §ubject
together to uniquely identify each row. Is it 2NF?

So the new key is StudentiD and Subject.

Studentname and address are dependent
on studentID (which is part of the key) And 2NF requires...
This is good.

SauD | Sedetiame | ddan THomeName | HovieCoboe | Subjecc | Svbiecilon: | Gde Sofervame | Addo Howiehzne | HouieColoe | Subieet | SubmciCort | Gade
19599535 | Sfecy Nanon | 10.Cbates Sz | Bab Fed Eaghh | 50 3 C [MazrRanoa | 1D Chade Sacet | Bob Rk Eaghb | $50

i | Sam T amen | 10 Chede Soeet | Bob Hed ShEs 350 EY 1959453 0% | ST Wabon | 10 Cligs: Saeet | Bob Red Sams |30 E
TOT3IN | Ma W azon | 10 Ghases Suew | EoB Hed TleTeh | 5100 | B+ T9599532X | Sac-Wahon | 10 Chades Sceet | Bob Rad Tafo Teon | S100_ =

All non-key fields are

But they are not dependent on dependent on the ENTIRE

bj the oth t of th -
Subject ( e;zey;?fpaf ortne key (studentID + subject)
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So it’s not

ZNF

* Make a new table for each primary key field

Make new tables

o e o o N pme | omeColbr] S0 Cont | Grade i i i

Sl TSt [ A4k o diums | et EEE_"—? S [ Gad * Give each new table its own primary key

1394532N | daze Waziea 3 3 b Aladss 350 . P

B e P N EaeT ot S — * Move columns from the original table to the

new table that matches their primary key...
Step 1 Step 2

SwdendD | Stadenthamie | Addrent HomeName | HoweColos | Subiecs Solnecioit | Grade SSdeniname | Addren HomeNaza | BowreColot | Suoee: SoowesCort | Gaade
95453 | MarrWatioa | 10 Crad: Saews | Bob Thes Lﬁ‘“'ﬁ\ﬁ wnon | 19 Cauder S=eyz | Bob Red Eaghse | 550 B
19554530 | MeccWomon | 10 Chiedes Seet | Bob | Red Alsgn 550 E AfarcWawon Chadet S2e: | Bob Red Al $50 EY
1930450 | MerWamen | 10T zeer | Bsh [ Red Inte Teez | 5100 = C | 3ar Wawon Clage: suee: | Bob Red Tnfo Tect | $100 =

STUDENT TABLE (key = StudentID)

SUBJECTS TABLE (key = Subject)
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Step 3

Sede- 1D | Shodentiamt | Addcen HomiNeme | HoureCobr
193943508 | Mo Wamon | I0Chadmcuee: [Bob  |Red |

1959433 | Marv Wakon | 10 Chotles Sweet | Bob Red Aaths 550
059433% | MarWanon | 10 Chdes Suees | Bob Red fo Tech | 5100

STUDENT TABLE (key = StudentiD)
SrdemtD | Sndentheme | Address !
3arr

SUBJECTS TABLE (key = Subject)

Subect SubpaCost
EngEih §50
Maths 550
RESULTS TABLE (key = StudentiD+Subject) Tnfo Tech | 5100

Step 3

tudeatame | Addrest HoureNime [ HouseColboz | Subject SubectCout [ Grade
[3farWition | 10.Chades Sueer | Bob Fed %a [550 B
MarrWanon | 10 Cheek: Sueet | Bob Red CTI ) A
3 Wanon | 10 Chades Seer | Bob Hed Teio Teck | $100 B~

SUBJECTS TABLE (key = Subject)
Subect
Enghh

Mathy

RESULTS TABLE (key = Stud Subject) Tnfo Teck:

| seodentlD: [ Subest Grade
[ To35438 [ Exgliz | B
HEEEEFERN) R A
19353552 | Infa Teck | B~

Step 4 - relationships

STUDENT TABLE (key = StudentiD)
SmdetD | Sudentiame | Address Houstename | HoweColat
[10CExk: Soeer [BeS [ Red

SUBJECTS TABLE (key = Subject)

Step 4 - cardinality

STUDENT TABLE (key = StudentID)
e

1 Each student can only appear
ONCE in the student table

m_ ml-
InfoTech {5100 ]

Sulect Grde
Eopln | B
Aaths A

dendD
93925320,

[Sbject T Gride
Enghk B |

[T
RESULTS TABLE (key = StudentID+Subject}

Ieto Tec).

B-

19394533X [ Maths A
1959433 X [ Lo Teeh | B~

RESULTS TABLE (key = StudentID+Subject)
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Step 4 - cardinality

STUDENT TABLE {key = StudentiD)

SUBJECTS TABLE (key = Subject)

Sebiect | SubwerCon:

1_[Earbh |‘§‘—5u
Azt 330
InfoTech | 5103

Each subject can only appear
ONCE in the subjects table
ShidendD Sutm- | Gride”|
29435.N
19N '.u.n:l-; EY
TOEMIIN [Jafo Tech | B-
RESULTS TABLE (key = StudentiD+Subject)

Step 4 - cardinality

STUDENT TABLE (key = StudentID)
TadedD | Sedeatame

16 Chasi Suee

A subject can be listed MANY
times in the resuits table (for.
different students) .~

Sndend
fEETEE)
15593350 | 3

[1959337 2% | fufe Tech | B=

RESULTS TABLE (key = StudentID+5ubject)

Gnde

Step 4 - cardinality

ST UDENT TABLE (key = StudentiD)
HoweName [ HoweColor

1959433 | Shurr Wasion | 10 Chaci Soee

SUBJEL'ISTABLE (key = Subject)

A student can be listed MANY
times in the results table (for
different subjects)

Grade |
5_ -
S

| 1955335 [ A1,
FEsssn Icm Trr.' B=
RESULTS TABLE (key = StudentID+5Subject)

A 2NF check

STUDENT TABLE (key = StudentiD)

s»amm SoudentName [ Addrers FHovseNeme | HoureColor
1§ Chasir S

SUBJECTS TABLE (key = Subject}
Sebuct | SobmeiCor
1 ]

fashs 30

ey 'm—{
SubjectCost is only
dependent on the =

e e ] ;
Eagisr (5 primary key,
1959433"\. Aaska A fi
1928435 | T io Tech | B SUbIECt

RESULTS TABLE (key = StudentiD+5ubject)
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A 2NF check A 2NF check

STUDENT TABLE (key = StudentiD)

SwdentD | Sradentvame [ Address
195945300 | My Wation | 10 Chades Swest | Bos

1 Name, Address are only

STUDENT TABLE (key = StudentiD)
SredentName | Address HoweXeme | HoweColo:
Bsl

193943320 | Hed

SUBJECTS TABLE (key = Subject) dependent on the SUBIECTS TABLE (key = Subject)
Subiec SubmerCost : i SubsectCot
NS . primary key 1 e ”—{" t
Slaghs 550 Maths 3]
Tnfo Tech | §100 {Studemm) Infe sul: E 1@
00
=G| Oradeis onlly dependent TRES T tai
EapEir ] on the primary key [Enpheh
Matis A 5 Abths A
Toto Teck 1B (student!D + subject) T Ten [BY
RESULTS TABLE (key = StudentiD+Subject) RESULTS TABLE (key = StudentID+Subject)

A 3NF check

STUDENT TABLE (key = StudentiD)

10 Cla St

0 h 0 h SUBJECTS TABLE (key = Subject)
soe | Subect |
1

SUBJECTS TABLE (key = Subject)
Cost

Subiect

1 [Engsh |57 T
Satks E Sathy
o Teck | 5109 What? [Tl Teck |

Swbact | Grde . . ? FoadentlD) TSubrecr | Geeae

Ecglic | B B t t 3 N F 9545328 | Eaglee

She: |4 | u IS I L TSR Mty | A
1959433 | Info Teck | B

ot Tech | B~
RESULTS TABLE (key = StudentiD+Subject) RESULTS TABLE (key = StudentiD+Subject)

[
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A 3NF check A 3NF check

STUDENT TABLE (key = StudentiD)
TodindD | Sdetuae
AMare Wanon

STUDENT TABLE (key = StudentiD)
SwdentD [ StodectName | Addrers

HouseName is ! Or HouseColour is
dependent on both i dependent on both s L N
StudentID + ! Eﬁ; gi’? StudentiD +
HouseColour — - HouseName .—

19524337 [ Info Teck |
RESULTS TABLE (key = StudentiD+Subject)

RESULTS TABLE (key = StudentiD+Subject)

A 3NF check A 3NF check

STUDENT TABLE (key = StudentiD)
SeadentlD [ SwaentName | Addrers HoweName | HoweColos
195933300 10Ckade: Szeet [Bob [ Red

STUDENT TABLE (key = StudentID)
SesdentD | Stsdentname | Addregs
Merr awon | 10 Chasks St

But either way, And 3NF says that
non—keyﬂ'e!ds are SulzluiilsTAleie(r;:!:l Subject) non»keyffelds must SUI::':CI’STABLE {key = Subject)
dependent on MORE 1 fEe depend on nothing :
THAN THE PRIMARY

but the key
KEY (studentiD)

T Grae |
Eopliz | B
[ Mt A
Tnfo Tech | B

RESULTS TABLE (key = StudentiD+Subject)

135853 [ 3hay A
1778335 | Tafo Tech | B—

RESULTS TABLE (key = StudentID+Subject)
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A 3NF check

STUDENT TABLE (key = StudentiD)

fodetD | Sradeothvame | Addiess [How:eXzme | HowseColor

SlurWation | 10 Chades Suset | Bob | Bed
SUBJECTS TABLE (key = Subject)

WHAT DO |
WE DO? N T

Info 109

1

G

SradedD [Sobuect Gridé
15394352 o B
BIT33IN [ Maths A
195943300 [ Infa Tech | B~

RESULTS TABLE (key = StudentID+Subject)

Again, carve off the offending fields

1
Subject)
™ o
| SrudendDd T Subjec Grde Mtk 530
(155943308 Enplsn Injo Tech | 5100

J939433IX | Marks Y
1959433 [Info Tech [ B~

RESULTS TABLE (key = StudentlD+Subject}

A 3NF fix

SUBJECTS TABLE {key = Subject)

w0 - Subreet SubecCos:
1, | Enzktl
Subnect Grde Maths
Exghh B Infa Tech | 5i0
S B PO Y
Tido Tech | B~

RESULTS TABLE (key = StudentiD+Subject)

A 3NF fix

00 P SubeerCast
1 E 36
Subtest [ X 530
" |Engteh | B ech |51

SIU | Aaths A
TES3IN | Tnfo Teck | B-

RESULTS TABLE (key = StudentiD+5ubject)
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A 3NF win!

RESULTS TABLE (ke =
Student/D+Subject)

StudentTable

StudentiD> - =1 Studentic® | 4| SubjectTahle
StudentName Subject* 4 ject
O Fisa Address Grade

HouseName o=

k 1 [Sbe | SubpeeCons
Lh_]350
T%’/ Sy [550
“ o . — Tofo Tech | $100
primary key | ShdentdD wct | Gade SUBIECTS TABLE [Key = Subject)
HouseTable BEEIEE ._._l.__E"‘*‘b L
HouseNames FE LR BYPET Y
HouseColour 19504332 | [nfo Tech | B-
RESULTS TABLE =S

The Reveal

HswaTikh

1_ [EewNamy | Fonetel)
(B TRl ]
Pomary br Eooi et







Designing a Database

We can use a variety of tools to plan the
structure and appearance of a database. The
design would usually cover the following areas:

* Representing Structure: data dictionaries,
data structure diagrams, flowcharts, IPO charts
and query diagrams.

+ Relationships: ERD’s & structure charts.

* Appearance: layout diagrams & mock-ups

Design Tools

* An Entity-relationship diagram (BrD) s used to establish the inter-
relationships between different data elements (p 28)

Naming Conventions

At the design stage it is also vital that every field and
object (form, query, report etc.) are properly named.

This means that they are easily identified and do not
cause confusion, especially if multiple developers (or a
team) are working on the solution.

An example of effective naming for fields is to prefix
those in a certain table so they can be identified as
belonging to that table.

Spaces and underscoring should be avoided in Access
se CamelCase).

Design Tools

* A data structure diagram illustrates the relationships
and links between tables. (p 39)

hiCustorer thiMusic
CUSCUSOmEnD (P im0 PR) |
CusUiserhiame mus TrackTide
cusEmadl Y- musPrice
s asspord St
| 0630MID (PK)
ordPakd
|euspromumCust e G
(3G (FI)
dsiniclD (FK)
sy
FIGURE 1.44 An example of a dala struciure diagram with A y Ips. This DSD

repiesents the database table relationships shown in Figure 1.45,

Design Tools

* A data dictionary explains how each field should be set up in a table. {p 37)
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Design Tools

* A query design specifies what each query (find/filter)
will actually do (p 40).
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Design Tools

+ A Layout diagrams and mockups shows what an input
(form) and output (report) will look like.

Validation techniques

+  Manual & electronic validation

+ Electronic validation relies on s/w to perform checks
on accuracy, completeness and reasonableness

+ Range checks, spell checks, grammar checking,
predefined lists, data type checks, input masks,
alignment and IIF () statements.

+ Input mask, “9” allows single digit no and “L”
allows single text

Test Data

« Test data is also prepared at the design stage ready
to be used later in the problem-solving process. A
test plan is also developed here.

+ ‘This data should be prepared on the basis of ensuring
the solution functions correctly (p 41).

« The test data should test that validation rules (range
checks, input masks, existence checks etc.) are
picking up unreasonable or incorrect data, that
calculations are returning the correct result, that
queries filter out the correct data and that macros

lete the tasks required.

Test Data

TABLE 1.27 An example of & test pian for a renge of common dalabasa slements
0, funEHoR L0 2680 docalion O Taloat
nonfeldaitqry thlorderitcmatabie Nullvaiue
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ok value. An eror message
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Validation techniques

Customer's family rame
Text Customer's glvenname

Text Custamer's delivery sddress
Test Customar’s delvery suburh
Text Cusiomer’s delivery pasteode
Text Customer’s moblle number
Text Customer's emall address
£ Yes/No Is customer & member of the Pliza Club?
B
. o e = et I Fielo poperer
Genenl Lootup
itk Six 4
Farmat . . -
putMak
* Capor (ST
© Driwd Valoe o
Vanaston Auie Briveen 200 And 9999 .
“valdrtion Tet Custpewet ID mumbet madit be Detween 200 ad 9993 Induiar.

FIGURE 1.46 A table design screen with a validation rule
applied to one of the fields




Developing a RDBMS
* Creation of RDBMS occurs in development stage of
PSM commencing with creation of tables

« Relationships are created, ensuring referential
integrity, (presence of data in foreign keys) is applied

* Queries are created

M"dM
o

aeel "R @ B [3 R

a3 LB e
FIGURE 1,58 Thin cuaary wil eloct al vegetarian pizzas sold sos the start of Febvuary and soct thim by eruat fype, thén
odér dalo and oeder tme

Testing the Solution

Testing is an important step in problem solving
that occurs during the development stage.

It is performed to ensure that:
» all features and functions work correctly
(functionality).
* the information produced is free of error
(accuracy).
* The information meets the needs of the user
(acceptance testing).

Testing the Solution

+ Testing can either occur as the solution is being
developed (informal testing) or after the overall
solution has been developed (formal testing).

* A bench test forms part of the formal testing process,
using sample data developed during design stage;
using test plan created

* Conduct user acceptance testing, ensuring solution
meets needs of intended users, asking users to follow
a series of steps to complete a task in the solution or
interpreting the information in the output

acceptable and unacceptable test data should be

Test Plan
The test plan is used to allow a systematic check
of each part of the solution to ensure its proper
operation. It involves six steps (three at design
stage & three at development stage:

1. Decide on tests to be conducted (design stage).
Determine the test data (design stage).
Determine expected results (design stage).

Record results of testing (develop stage).

I NN

Correct any errors (develop stage).

de concluding statement (develop stage).




‘What to test for.

« Tables, validation, input masks; the validation rules
work correctly. With values, test value before the
value itself, and one value greater than value in

validation rule
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What to test for.

+ Testing formulas and summary statistics
+ Testing sorting

« Macros complete the correct steps.

+ Reports follow acceptable conventions.

+ Whether the solution meets the needs of the user (user
acceptance), especially the output.

What to test for.

* Queries return the correct result.
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Why keep data secure?

We have covered this earlier in the year. All of
these reasons can impact on the financial
performance of an organisation.

» Competitive advantage.
* Business reputation.

* Damage or loss of data vital to functioning
of organisation.

« To maintain public’s confidence.

- Privacy legislation.

Keeping data secure
The major benefit of keeping data secure is that it
ensures data integrity.

Without data integrity the quality of the
information from a database will be lessened

(GIGO).

Threats to data can come from a number of

sources:
¢ Deliberate threats

+ Accidental threats
« Event-based threats

Security measures, physical

» Physical equipment controls include zoned
security strategies, barrier techniques and
biometrics.

* Biometrics, a form of identification and access
control. Biometrics uses distinctive,
measurable characteristics to describe
individuals, fingerprint, face recognition, palm
print, iris recognition, etc.

» Unique to individuals, so reliable

Security measures, physical & software
based

Backing up
¢ Involves creating a copy of the file in case the
original is lost or damaged.

* The timing, location, extent and frequency of
the backing up are important consideration.

* Full, differential and incremental backups

* Various backup medium & media, including
cloud storage, portable devices, etc.




Security measures
Electrical protection
Protection against power events such as stoppages
or power surges is vital.

Back up power supplies and batteries can protect
against outages. An uninterruptible power supply
(UPS) can regulate electrical surges and allow
short term power for backing up if a blackout

occurs.

.

Security measures
Usernames and passwords
+ These are a common way of restricting access
to data.

« Levels of access to a database can be regulated,
for instance who is able to read and who is able
to write to the database.

= Access can be monitored through audits and
logs; use of access restrictions

‘ules relating to passwords should be

Security measures
System security software
+ Various types of malicious software (malware)
& phising can impact on data integrity.
« There is a variety of security software
available, although often at a cost.
 Role of firewalls

« Important that the security software is
constantly updated to allow for changes in
malware.

Security measures: Encryption

= This involves encoding the data to prevent
interception or theft. If unauthorised access occurs the

data cannot be read.

« This can be used both when transmitting data or
storing data.

» Examples of use with a website include SSL, TLS or
using a HTTPS connection.

+ Encrypting can reduce efficiency because of the extra
time taken.

= Hashing, contents of databases encrypted inside fields




